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Abstract 
Electrocatalytic oxidation of cyclohexene to cyclohexene oxide (epoxide) and 2-cyclohexene-1-one (1-one) produced by 
adding a Br- ion to an air-equilibrated acetonitorile containing cyclohexene as a substrate, hexylviologen as an electron mediator, and 
benzoic anhydride as an activating reagent. Increasing the concentration of Br- ions increased the amount of the epoxide produced, 
but the amount of 1-one produced had a maximum value at the electrode potential of -0.77 V. The active oxygen species for 
producing 1-one and that for producing epoxide may be a hypobromous radical (BrO.), produced by a reaction between a benzoyl 
peroxyl radical (C6H5COOO.) and a Br- ion, and a hypobromous anion (BrO-), produced by a reaction between a benzoyl peroxide 
anion (C6H5COOO-) and a Br- ion, respectively. 































































































10-1M シクロヘキセン及び 1×10-1M 安息香酸無水物を含
む空気飽和のアセトニトリルを、アノード室には 1×10-1M 
Bu4NClO4 を含む空気飽和のアセトニトリルをそれぞれ電
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Fig.1 Dependence of the amount of the produced cyclohexene 
oxide on the concentration of HV2+ in air-equilibrated 
acetonitorile solution containing 1 × 10-1M benzoic 
anhydride,1×10-1M Bu4NBr, 1×10-1M Bu4NClO4 and 4×10-1M 
cyclohexene at 30℃. Electrode potential : -0.77V. Reaction 








HV2+   +   e-   ⇄   HV+.          (1) 
HV+.   +   O2   ⇄   HV
2+   +   O2



























リルを、アノード室には 1×10-1M Bu4NClO4 を含む空気飽
和のアセトニトリルをそれぞれ電解液として用い、-0.77V 







Fig.2 Dependence of the amount of the produced cyclohexene 
oxide(○) and the electrolytic current(●) on the electrolytic time 
in air-equilibrated acetonitorile solution containing 1×10-3M 
HV2+, 1×10-1M benzoic anhydride, 1×10-1 M Bu4NBr, 1×10-1M 
Bu4NClO4 and 4×10-1M cyclo- hexene at 30℃ . Electrode 

































Fig.3 Dependence of the amount of the produced cyclohexene 
oxide on the electrode potential in air- equilibrated acetonitorile 
solution containing 1 × 10-3M HV2+, 1 × 10-1M benzoic 
anhydride, 1 × 10-1M Bu4NBr, 1× 10-1M Bu4NClO4 and 
4×10-1M cyclohexene at 30℃. Electrode potential : -0.71V ~ 










ード室には 1×10-1M Bu4NClO4 を含む空気飽和のアセトニ






Fig.4 Dependence of the amount of the produced cyclo- hexene 
oxide on the concentration of benzoic anhydride in 
air-equilibrated aceronitorile solution containing 1×10-3M HV2+, 
1×10-1M Bu4NBr, 1×10-1M Bu4NClO4 and 4 ×10-1M 
cyclohexene at 30℃. Electrode potential : -0.77V. Reaction 













-. + (C6H5CO)2O   →  
C6H5COO
- + C6H5COOO
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成すると仮定)の臭化物イオン濃度依存性を Fig.5 に示す。 
 
 
Fig.5 Dependence of the amount of the produced oxidation 
product(cyclohexene oxide(○), 2-cyclohexene-1-one(□)) and 
the faradaic efficiency(●) on the concentration of Bu4NBr in 
air-equilibrated acetonitorile solution containing 1× 10-3M 
HV2+, 1×10-1M benzoic anhydride, 1×10-1M Bu4NClO4 and 4
×10-1M cyclohexane at 30℃. Electrode potential : -0.77V.  
Reaction time : 3 hr. 
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